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PROBLEM TO BE SOLVED: To provide a supporting 
structure of magnetism-sensitive amorphous member for 
a magnetic inpedance sensor which has reduced in 
output fluctuation caused by temperature or an internal 
stress of the magnetism-sensitive amorphous member. 
SOLUTION: Both ends of the amorphous member 3 are 
fixed individually to a pair of end part supporting parts in 
a pedestal 1. and is surrounded by a lid 2. An 
intermediate part between the both end parts of the 
amorphous member 3 is formed into a stringing part 
strung to the pesdetal 1 and the lid 2 contactlessly to 
prevent unnecessory mechanical or thermal interference 
from the pedestal 1 or the lid 2 to the intermediate part 
of the amorphous member 3. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS ^ ^ 

[Claim(s)] 

[Claim 1] It connects with wiring for the both ends of the magnetosensitive amorphous object of 
the wire configuration which consists of an amorphous metal, or form of sheet to energize on 
said magnetosensitive amorphous object. In the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors which detects magnetic-properties change of the 
periphery section of said magnetosensitive amorphous object under energization by the external 
magnetic field It has the plinth which has the edge supporter of a pair with which said both ends 
of said magnetosensitive amorphous object are fixed, and supports said magnetosensitive 
amorphous object The pars intermedia between said both ends of said magnetosensitive 
amorphous object The magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by having the rack line part arranged without contacting 
through the rigid body to said plinth directly. 

[Claim 2] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by said all pars intermedia of said magnetosensitive amorphous 
object consisting of said rack line part in the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 1. 

[Claim 3] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by connecting with wiring having the central supporter with 
which, as for said plinth, the longitudinal direction center section of said pars intermedia of said 
magnetosensitive amorphous object is fixed, and for the longitudinal direction center section of 
said pars intermedia of said magnetosensitive amorphous object energizing it on said 
magnetosensitive amorphous object in the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 1. 

[Claim 4] the junction which connects said wiring and said magnetosensitive amorphous object 
electrically in the magnetosensitive amorphous object supporting structure for miagnetic 
impedance sensors according to claim 1 while said edge supporter fixes the edge of said 
magnetosensitive amorphous object to said plinth — public funds — the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors characterized by having 
a group member. 

[Claim 5] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors which has the plinth which said edge supporter is fixed on said plinth, and is 
joined to said magnetosensitive amorphous object in the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors according to claim 4, and is characterized 
by joining said metal member for junction to said magnetosensitive amorphous object and said 
plinth. 

[Claim 6] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by consisting of a bonding wire to which said metal member for 
junction makes said some of wiring in the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 5. 

[Claim 7] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by pinching said magnetosensitive amorphous object with said 
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plinth while said metal member for junction is fixed to said plinth in the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors according to claim 5. 
[Claim 8] 7 is [ claim 5 thru/or ] the magnetosensitive amorphous object supporting structure 
for magnetic impedance sensors which said magnetosensitive amorphous object has a metal thin 
- film alternatively in the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors of a publication to the part which touches said plinth or said metal member 
for junction, and is characterized by for said metal thin film to have the junction nature which 
was superior to said magnetosensitive amorphous object to both said plinth and said metal 
member for junction either. 

[Claim 9] the **** member by which the opening edge is fixed to said plinth in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 1 — having ■ — said **** member — said magnetosensitive amorphous object 
— at least — pars intermedia — said plinth — ** — the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors characterized by sealing to non-contact to 
said magnetosensitive amorphous object. 

[Claim 10] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by having the external terminal which protrudes on the exterior 
of said **** member while said plinth is connected to said edge supporter by said wiring in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 9. 

[Claim 11] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by said plinth and said **** member consisting of a non- 
magnetic material in the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors according to claim 9. 

[Claim 12] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by said plinth and said **** member consisting of an electric 
insulation ingredient in the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors according to claim 11. 

[Claim 13] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors which has the coil around which said magnetosensitive amorphous object is 
looped to non-contact in the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors according to claim 9, and is characterized by holding said coil in 
said plinth and said **** member. 

[Claim 14] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by arranging said coil on said plinth of electric insulation in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 13. 

[Claim 1 5] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by said coil being pinched by said plinth and said **** member 
of electric insulation in the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors according to claim 14, 

[Claim 1 6] In the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors according to claim 13, it has the amplifier which is fixed to said plinth and 
built in said airtight case. Said amplifier is the magnetosensitive amorphous object supporting 
structure of the magnetic impedance sensor characterized by having the input edge into which a 
signal level is inputted from the both ends of said coil, and the outgoing end which outputs the 
output voltage of said amplifier to said wiring terminal through wiring. 

[Claim 1 7] The magnetosensitive amorphous object supporting structure for magnetic impedance 
sensors characterized by having the coil around which the periphery of the **** member to 
which it is fixed to said plinth and the opening edge **** the pars intermedia of said 
magnetosensitive amorphous object to non-contact to a magnetosensitive amorphous object 
with said plinth, and a said plinth and said **** member is looped in the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors according to claim 1 . 
[Claim 18] In the manufacture approach of the magnetosensitive amorphous object supporting 
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structure for magnetic impedance sensors according to claim 1 said edge supporter It has a 
• ' group member, the junction which fixes the edge of said magnetosensitive amorphous object to 
said plinth — public funds — junction of elasticity [ object / said / magnetosensitive 
amorphous ] — public funds — the condition of having inserted said magnetosensitive 
* amorphous object by the group member and said plinth — said junction — public funds — by 
giving junction energy from a group member side to a joint, and joining said three persons The 
manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors characterized by forming a magnetosensitive amorphous object. 
[Claim 19] the manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 18 — setting junction of 
elasticity [ object / said / magnetosensitive amorphous ] — public funds — the condition 
inserted said magnetosensitive amorphous object by the group member and said plinth said 
junction — public funds — the manufacture approach of the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors characterized by to give ultrasonic energy 
to a joint from a group member side, to join said three persons, and to form a magnetosensitive 
amorphous object. 

[Claim 20] It is the manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors characterized by said magnetosensitive amorphous 
object consisting of an amorphous wire in the manufacture approach of the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors according to claim 19. 
[Claim 21] The manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors characterized by joining said metal member for 
junction also to said plinth near [ said ] the amorphous wire further with said amorphous wire in 
the manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors according to claim 20. 

[Claim 22] The manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors characterized by joining the both ends of said metal 
member for junction arranged on both sides of said amorphous wire to said plinth in the 
manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors according to claim 21, respectively. 

[Claim 23] The manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors characterized by making said metal member for 
junction deform with said ultrasonic energy, and making the side edge edge of the joint of said 
amorphous wire and said plinth cover in the manufacture approach of the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors according to claim 22. 
[Claim 24] the second junction which excels said plinth injunction nature with said amorphous 
wire in the manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 20 — public funds the 
manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors characterized by carrying out said junction in the condition of 
having made the group member intervening between said amorphous wires and said plinths. 
[Claim 25] 24 is [ claim 18 thru/or ] the manufacture approach of the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors which consists of an 
alloy with which said metal member for junction uses aluminum or aluminum as a principal 
component in the manufacture approach of the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors a publication either. 

[Claim 26] In the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors according to claim 1 A plinth with the plane of composition joined to an 
amorphous wire and said amorphous wire, and the junction joined to said amorphous wire on both 
sides of said amorphous wire in said plane of composition and opposite side — public funds a 
group member — having — said junction — public funds — a group member The 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
characterized by consisting of an alloy which uses aluminum or aluminum as a principal 
component, and joining to said plinth near [ said ] the plane of composition. 
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[Claim 27] It is the magnetosensitive amorphous object supporting structure for magnetic 
. impedance sensors characterized by being joined to said plinth, respectively on both sides of the 
amorphous wire with which said metal member for junction makes said amorphous wire in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
' according to claim 26. 
[Claim 28] It is the magnetosensitive amorphous object supporting structure for magnetic 
impedance sensors characterized by having the film which has the junction nature which was 
superior to said amorphous wire to said metal member for junction and said plinth in the part 
which joins said amorphous wire to said metal member for junction and said plinth in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 26 on a front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetosensitive amorphous object 

supporting structure for magnetic impedance sensors. 

[0002] 

[Description of the Prior Art] As a kind of a magnetometric sensor conventionally at the 
longitudinal direction on the magnetosensitive amorphous object of the wire configuration which 
consists of an amorphous metal, or form of sheet The high frequency current. A 
magnetosensitive amorphous object is mainly concerned with pulse current and the step change 
current containing many especially RF current components, and it energizes in the surface 
section. Magnetic-properties change (direction change of a magnetization anisotropy) of the 
surface section of the magnetosensitive amorphous object by the external magnetic field Detect 
electrically as electrical-potential-difference change of the both ends of a magnetosensitive 
amorphous object, or change of the above-mentioned high frequency current, or Or the field 
detection method which detects magnetosensitive amorphous object field change interlinked with 
the pick up coil near the magnetosensitive amorphous object is proposed as a magnetic 
impedance sensor (MI sensor). Hereafter, the former shall also be called an electric detection 
mold MI sensor, and a call and the latter shall also be called a pick-up-coil mold MI sensor. 
[0003] By this MI sensor, in order to energize on a magnetosensitive amorphous object at a 
longitudinal direction, the both ends of a magnetosensitive amorphous object are connected to a 
RF current source (the source of pulse current and a step change current source are included) 
through wiring. 

[0004] With the amorphous wire for the conventional MI sensors, the both ends (further 
longitudinal direction center section) which serve as the electrode were joined to the lead 
electrode of a plinth, it fixed, the resin mold of the amorphous wire was carried out further, and 
the protection was performed. 

[0005] In order to connect a magnetosensitive amorphous object and wiring, the soldered joint is 
proposed conventionally, but since the amorphous metal used as a magnetosensitive amorphous 
object has the fault which is inferior from the point of the defect of junction nature over the 
problem and melting solder of crystallization by heating, or a wiring metal, generating of the poor 
junction by degradation and vibration of a sensor property poses a problem. 
[0006] On the other hand, JP,2-32077,B has proposed carrying out ultrasonic jointing of the 
metal for wiring to an amorphous metal. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was the following problem which 
needs solution by MI sensor mentioned above. 

[0008] magnetosensitive amorphous objects, such as an amorphous wire which uses it as an MI 
sensor, are extreme to internal stress as compared with the magnetosensitive object of the 
conventional magnetometric sensor — it is sensitive and is that a property changes with the 
degrees of internal stress a lot. 

[0009] Naturally, although the magnetosensitive amorphous object of MI sensor is used being 
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fixed to a substrate etc., if a magnetosensitive amorphous object is fixed to a substrate, for 
example by approaches, such as resin mold, stress will arise between mold resin and a 
magnetosensitive amorphous object by the volume change at the time of hardening of this mold 
resin, and a sensor property will change a lot Moreover, stress will arise according to the 
difference of the coefficient of thermal expansion of mold resin and a magnetosensitive 
amorphous object, and a sensor property will change a lot. 

[0010] It also considered only laying on a substrate, without fixing a magnetosensitive amorphous 
object, in order to solve this problem. In addition, the case where it carried in a car etc. was 
considered, according to vibration or external force, the stopper which regulates that a 
magnetosensitive amorphous object displaces in parallel along a substrate front face was formed 
on the substrate, in order to regulate displacing in the direction in which a magnetosensitive 
amorphous object separates from a substrate further, the magnetosensitive amorphous object 
was lightly turned to the substrate, and elastic energization was carried out. 
[001 1] However, it turned out that the following problem occurs also in this case. 
[0012] First, if vibration of a car etc. acts on a substrate and a magnetosensitive amorphous 
object, a magnetosensitive amorphous object will collide to a substrate strongly, consequently 
big internal stress will occur on a magnetosensitive amorphous object at the moment of a 
collision, and change of big magnetic properties will arise. 

[0013] Moreover, since deflection and minute irregularity exist in a substrate front face, even if 
the above-mentioned elastic energization is light, it will concentrate on the specific part of a 
magnetosensitive amorphous object, and, thereby, change of magnetic properties will produce 
this energization force. 

[0014] Furthermore, although generation of heat arises on the magnetosensitive amorphous 
object to energize, it will become dispersion in heat dissipation resistance of a magnetosensitive 
amorphous object by dispersion in the contact degree between them at the time of attaching a 
magnetosensitive amorphous object to a substrate, consequently temperature dispersion will 
arise on a magnetosensitive amorphous object, and this will produce dispersion in magnetic 
properties. 

[0015] This invention is made in view of the above-mentioned trouble, and sets it as the purpose 
to offer the magnetosensitive amorphous object supporting structure for magnetic impedance 
sensors which realized reduction of the output fluctuation resulting from the temperature and 
internal stress of a magnetosensitive amorphous object. 
[0016] 

[Means for Solving the Problem] According to the magnetosensitive amorphous object 
supporting structure of MI sensor of a configuration according to claim 1, the both ends of a 
magnetosensitive amorphous object are fixed to the edge supporter of the pair of a plinth 
according to an individual, and a part of pars intermedia [ at least ] between said both ends of a 
magnetosensitive amorphous object is the rack line part by which stringing is carried out, without 
contacting through the rigid body to a plinth directly. That is, with this configuration, both-ends 
support of the magnetosensitive amorphous object is carried out at a plinth, and hollow wiring of 
the pars intermedia is carried out substantially. 

[0017] If it does in this way, the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors which realized reduction of the output fluctuation resulting from 
the temperature and internal stress of a magnetosensitive amorphous object is realizable. 
[0018] Furthermore, if it explains, since the rack line part of the magnetosensitive amorphous 
object of this configuration is substantially held to a plinth non-contact, as compared with resin 
mold, the stress by the volume change at the time of hardening of mold resin does not arise in 
the rack line part of a magnetosensitive amorphous object, and it can cancel dispersion in the 
sensor property by this stress dispersion. 

[0019] Moreover, when laying a magnetosensitive amorphous object on a substrate lightly, it 
compares. A magnetosensitive amorphous object collides with a substrate according to the 
vibration and external force from the outside, and internal stress does not occur on a 
magnetosensitive amorphous object. The above-mentioned bad influence by the deflection or the 
minute irregularity on the front face of a substrate cannot be received, dispersion of property 
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change of a magnetosensitive amorphous object by dispersion in the thermal contact resistance 
of a magnetosensitive amorphous object and a plinth can be prevented further, and highly 
precise field detection is attained. Moreover, since the both ends of a magnetosensitive 
amorphous object are fixed to a plinth, trouble does not arise to secure the energization to a 
magnetosensitive amorphous object. 

[0020] In addition, as the above-mentioned plinth, it can form, for example with electric 
insulation materials, such as resin, and glass or ceramics. A plinth can also be used as a detail 
part, and may combine and constitute two or more components. The edge supporter of a plinth 
can be formed in a plinth and one, or may carry out another object formation, and may be fixed 
to a plinth. An edge supporter can be used as the conductive member for the energization to the 
edge of a magnetosensitive amorphous object (henceforth a plinth), or can only be made into the 
electric insulation material for magnetosensitive amorphous object immobilization. Of course, as 
for the edge of a magnetosensitive amorphous object, in the case of the latter, connection with 
wiring is needed separately. Furthermore, a conductive member (henceforth a plinth) may be 
arranged to the edge supporter of electric insulation, and this and the edge of a 
magnetosensitive amorphous object may be connected or joined to it. 

[0021] A magnetosensitive amorphous object means the metallic material which the presentation 
element is distributing vitrified in the amorphous condition, for example, makes FeCoSiB etc. 
amorphous by well-known technique, such as a water-quenching method, and forms it the shape 
of a wire, and in the shape of a ribbon suitably. 

[0022] It also contains that the thing here of "carrying out stringing, without contacting through 
the rigid body directly" contacts through fluid ******, such as a liquid, colloidal matter, or 
viscous matter, besides arrangement into a vacuum and a gas. However, it is useful to carry out 
stringing into air in especially the semantics that prevents vibration (vibration in the both-ends 
support condition) of the magnetosensitive amorphous object by transfer of the force from a 
plinth to the pars intermedia of a magnetosensitive amorphous object 

[0023] According to the configuration according to claim 2, since all the pars intermedia of a 
magnetosensitive amorphous object consists of the above-mentioned rack line part further in 
the magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 1, the above-mentioned effectiveness can be improved further. 
[0024] According to the configuration according to claim 3, in the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 1, further, the 
central supporter with which the longitudinal direction center section of the pars intermedia of a 
magnetosensitive amorphous object is fixed is formed in a plinth, and the longitudinal direction 
center section of the magnetosensitive amorphous object is connected to wiring for the 
longitudinal direction center section of the pars intermedia of a magnetosensitive amorphous 
object with this central supporter. 

[0025] If it does in this way, one magnetosensitive amorphous object can be used as two 
magnetic force sencors, and in order to obtain two magnetic force sencors, it is not necessary 
to prepare two magnetosensitive amorphous objects. In addition, if such two magnetosensitive 
amorphous objects constitute two MI sensors, by forming the sum of the signal level of both 
sensors, an inphase noise etc. can be canceled and the signal level of a good SN ratio can be 
obtained. 

[0026] the junction which connects wiring and a magnetosensitive amorphous object electrically 
while an edge supporter fixes the edge of a magnetosensitive amorphous object to a plinth 
further in the magnetosensitive amorphous object supporting structure for magnetic impedance 
sensors according to claim 1 according to the configuration according to claim 4 — public funds 
— since it has a group member, the energization circuitry to a magnetosensitive amorphous 
object becomes simple. 

[0027] As a metal member for junction, the metallic material which was excellent in adhesion 
with a magnetosensitive amorphous object with elasticity, such as aluminum metallurgy and 
solder, for example is suitable. The metal member for junction and a magnetosensitive 
amorphous object can be joined, and such junction can be carried out, for example by the so- 
called ultrasonic jointing. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi^ejje 



2005/10/18 



JP.2001-133529,A [DETAILED DESCRIPTION] 



4/15 ^— V 



[0028] according to a configuration according to claim 5 — the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 4 — setting — 
further — junction — public funds — a group member is joined to both a magnetosensitive 
amorphous object and a plinth, and a plinth is fixed to an edge supporter. 
[0029] thus, the thing which a plinth and a magnetosensitive amorphous object can be joined 
firmly and will be energized to a plinth if it carries out — the edge of a magnetosensitive 
amorphous-from plinth object — direct and/or junction — public funds — it can energize good 
through a group member. 

[0030] according to a configuration according to claim 6 — the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 5 — setting — 
further — junction — public funds — since a group member consists of a bonding wire which 
makes some wiring, it becomes simple [ a junction process and a wiring process ]. 
[0031] the junction which was further fixed to the plinth in the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 5 according to 
the configuration according to claim 7 — public funds — since a magnetosensitive amorphous 
object is pinched by the group member and the plinth — junction — public funds — while a 
group member is firmly fixable, the reduction and dispersion of wiring electric resistance by 
which series connection is carried out to the electric resistance between a plinth and a 
magnetosensitive amorphous object, i.e., the field dependence impedance of a magnetosensitive 
amorphous object, can be reduced. 

[0032] In addition, as a metal member for junction, the elasticity metal which was excellent in 
ductility with low temperature, for example, gold, aluminum, solder, etc. are desirable. 
[0033] according to a configuration according to claim 8 — claim 4 thru/or either of 7 — the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors of a 
publication — setting — further — a magnetosensitive amorphous object — a plinth or said 
junction — public funds — the part which touches a group member — alternative — a metal 
thin film — having — as this metal thin film — a magnetosensitive amorphous object — a plinth 
and junction — public funds — a thing with the junction nature which was more excellent to 
both group members is adopted. 

[0034] thus — if it carries out — a magnetosensitive amorphous object, a plinth, and junction — 
public funds — junction nature with a group member can be improved further. 
[0035] As a metal thin film, gold, aluminum, etc. can be adopted, for example and it is good also 
as a double layer membrane depending on the case. Although a metal thin film may be put on the 
front face of a magnetosensitive amorphous object by PVD and CVD methods, such as a 
vacuum deposition method and the sputtering method, the galvanizing method, etc., a low- 
temperature process can be used as much as possible for it In addition, alternative covering to 
the predetermined part of a magnetosensitive amorphous object is easily realizable with masking. 

[0036] According to the configuration according to claim 9, pars intermedia is ****(ed) even if 
there are few magnetosensitive amorphous objects by the **** member by which the opening 
edge is further fixed to a plinth in the magnetosensitive amorphous object supporting structure 
for magnetic impedance sensors according to claim 5. However, a **** member will be suitably 
made non-contact to the all, as well as a plinth if [ a part of] there is little pars intermedia 
except the both ends of a magnetosensitive amorphous object. In addition, non-contact [ here ] 
means not contacting directly and not contacting through the rigid body. 

[0037] Since according to the configuration according to claim 10 it has the external terminal 
with which an end protrudes outside while a plinth is further connected according to an individual 
to the both ends of a magnetosensitive amorphous object through direct or wiring in the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 9, the energization structure to the sealed magnetosensitive amorphous 
object becomes simple. 

[0038] According to the configuration according to claim 11. since a plinth and a **** member 
consist of a non-magnetic material further in the magnetosensitive amorphous object supporting 
structure for magnetic impedance sensors according to claim 9, the external magnetic field 
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sensibility of a magnetosensitive amorphous object does not fall. 
' [0039] According to the configuration according to claim 12, since a plinth and a **** member 
consist of an electric insulation ingredient further in the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors according to claim 11, a magnetosensitive 
amorphous object and the wiring circuit structure to that become simple. 
[0040] According to the configuration according to claim 13, it sets to the magnetosensitive 
amorphous object supporting structure for magnetic impedance sensors according to claim 9. 
Further The coil around which a magnetosensitive amorphous object is looped to non-contact is 
prepared. This coil Since the path of a coil is reducible while being able to improve the protection 
nature of a coil, since it holds in a plinth and a **** member, the rate of the magnetosensitive 
amorphous object dependence component occupied to the inductance of a coil is increased, and 
improvement in sensibility of a coil can be aimed at. 

[0041] In addition, there are the pick up coil for signal-level detection, a bias coil for the bias 
current energization for impressing a bias field to a magnetosensitive amorphous object, a 
feedback coil for constituting a feedback circuit, etc. as coil. 

[0042] According to the configuration according to claim 14, since a coil is further arranged on 
the plinth of electric insulation in the magnetosensitive amorphous object supporting structure 
for magnetic impedance sensors according to claim 13, the supporting structure of a coil can be 
simplified. 

[0043] According to the configuration according to claim 15, since a coil is further pinched by 
the plinth and **** member of electric insulation in the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors according to claim 14. a coil can be 
attached at simple structure and a process. That is, a coil can be laid on a plinth and a coil can 
be fixed only by fixing a **** member to a plinth. 

[0044] According to the configuration according to claim 16. in the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 13, the amplifier 
which amplifies the signal level of a coil is further fixed to a plinth. 

[0045] If it does in this way, the impedance of wiring connected with a coil at a serial can be 
reduced, it can cut down on the small signal level (high-frequency voltage) of a coil declining with 
this wiring impedance, and the external electromagnetic wave noise further guided to this wiring 
inductance can be reduced. Moreover, this amplifier can be protected by the plinth and the **** 
member, and the number of external terminals of a plinth can also be reduced. 
[0046] According to the configuration according to claim 17, in the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 1, the pars 
intermedia of a magnetosensitive amorphous object is ****(ed) to non-contact by the plinth and 
the **** member, and the periphery of these plinths and a **** member is further looped 
around a coil. That is, a plinth and a **** member serve as the function as the so-called bobbin. 
[0047] If it does in this way, manufacture of a bobbin, installation, and its installation tooth space 
can be omitted, and the miniaturization of a sensor can be attained. 

[0048] according to the manufacture approach of the magnetosensitive amorphous object 
supporting structure for magnetic impedance sensors according to claim 18 — junction of 
elasticity [ member / amorphous metal ] — public funds — the condition of having pinched the 
amorphous metal member by the group member and the plinth — junction — public funds — the 
energy for junction is given to a joint from a group member side, and these 3 person is joined. 
[0049] As an elastic metal member for junction, aluminum, gold, solder, etc. are employable, for 
example, moreover, the metal thin film beforehand put on the amorphous metal member this 
elastic junction — public funds — it is good also as a group member. This covering can also be 
performed by plating, the CVD method, and PVD. however, the head which gives the energy 
further for junction to an amorphous metal member in using this metal thin film since such a 
forming-membranes method takes long duration for obtaining the thick film and this junction — 
public funds — between the metal thin films as a group member — further — the second 
junction — public funds — it is desirable to make a group member intervene. 
[0050] thus, the thing which the head for giving the energy for this junction will **** directly to a 
hard weak amorphous metal member if it carries out — there is nothing — junction of elasticity 
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[ physical force / for this junction ] — public funds — it transmits to the amorphous metal 
section through a group member — having — junction — public funds — by the buffer action of 
a group member, an amorphous metal member bends during an ultrasonic vibrational-energy 
input, or does not break 

[0051] namely, the problem into which this invention deforms an amorphous nietal member into 
by both **** when contacting a hard weak amorphous metal member and the hard head for 
junction, or it breaks — between both — elastic junction — public funds — the point that it is 
cancelable by making a group member intervene is found out. 

[0052] moreover, such elastic junction — public funds — the case where an amorphous metal 
member will be contacted on a direct head if a group member is made to intervene between a 
head and an amorphous metal member — comparing — an amorphous metal member and 
junction — public funds — since increase of a touch area with a group member is easy, the 
effectiveness which can carry out [ good ]-izing of the transfer to the amorphous metal member 
of junction energy more also does so. 

[0053] Furthermore, as compared with junction by melting solder, the volume change of the 
solder at the time of solder solidification can also inhibit like before that stress arises in an 
amorphous metal member under the effect in that of a small fence. In addition, the amorphous 
metal member for magnetometric sensors is very sensitive to internal stress, and the magnetic 
properties change notably. 

[0054] according to a configuration according to claim 19 — the manufacture approach of the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 18 — setting — further — junction — junction — public funds — it is carried 
out to a joint by giving ultrasonic energy from a group member side. 

[0055] If it does in this way, the junction interface of an amorphous metal member and a plinth 
and the junction interface of the metal member for junction and an amorphous metal member will 
be joined by friction movement based on supersonic vibration with heating by exposure and the 
frictional heat of the clarification metal side by separation of surface non-******. Since 
generating of heat is limited to the above-mentioned junction interface, it can reduce by 
adjusting the time amount which gives a supersonic wave, and the thermal effect which it has on 
an amorphous metal member can be reduced. 

[0056] Moreover, since heat transfer of the heat of the joint which carried out the temperature 
rise with frictional heat after junction is carried out not only to a plinth but to the metal member 
side for junction, it can aim at the temperature fall of an amorphous metal member, and can 
prevent crystallization of an amorphous metal member. If an amorphous metal member is heated, 
since the magnetic properties will change notably by the amorphous metal member for 
magnetometric sensors especially, it is not desirable. 

[0057] furthermore, the thing which the head of the ultrasonic vibrator prepared in ultrasonic- 
jointing machines, such as an ultrasonic bonder, **** to a directly hard weak amorphous metal 
member — there is nothing — junction of elasticity [ vibrational energy / ultrasonic ] — public 
funds — it transmits to the amorphous metal section through a group member — having — 
junction — public funds — by the buffer action of a group member, an amorphous metal member 
bends during an ultrasonic vibrational-energy input, or does not break Moreover, useless 
generation of heat arises between a hard amorphous metal member and a hard ultrasonic head, 
an amorphous metal member is heated, and a temperature rise is not carried out. 
[0058] According to the configuration according to claim 20, an amorphous metal member 
consists of an amorphous wire in the manufacture approach of the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 19. Since an 
amorphous wire has the cross-section configuration of an approximate circle form, and the 
touch area between the heads of an ultrasonic vibrator is especially small, it is easy to produce 
local concentration of ultrasonic vibrational energy in the small surface of action of this head and 
amorphous wire, and similarly the touch area of an amorphous wire and a plinth becomes small, it 
is easy to produce local concentration of ultrasonic vibrational energy, and the deflection of an 
amorphous wire, a crease, and generating of a crack tend [ further ] to produce it the junction 
which is easy to deform plastically according to this approach — public funds — since ultrasonic 
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vibrational energy is transmitted to the large front face of an amorphous wire through a group 
' member, it is hard to produce local stress concentration on an amorphous wire, and these 
problems can be solved. 

[0059] according to a configuration according to claim 21 — the manufacture approach of the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 20 — setting — further — junction — public funds — since a group member 
joins also to the plinth near the amorphous wire, the shock resistance of junction between an 
amorphous wire and a plinth can be improved. Moreover, since the metal member for junction 
serves as a new current path between an amorphous wire and a plinth, the electric resistance 
value between both [ these ] members can be reduced, and the noise of MI sensor which is a 
magnetometric sensor energized on an amorphous wire can be reduced. 

[0060] the junction which has been further arranged on both sides of an amorphous wire in the 
manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors according to claim 20 according to the configuration according to 
claim 22 — public funds — since the both ends of a group member are joined to a plinth, 
respectively, the shock resistance of junction to an amorphous metal member and a plinth can 
be improved further. 

[0061] according to a configuration according to claim 23 — the manufacture approach of the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 22 — setting — further — junction — public funds — since a group member 
covers the side edge edge of the joint of an amorphous wire and a plinth, it can improve the 
resistance tos environment of this joint, such as oxidation resistance. 

[0062] the second junction which is superior to a plinth at junction nature with an amorphous 
wire between a plinth and an amorphous wire further in the manufacture approach of the 
magnetosensitive amorphous object supporting structure for magnetic impedance sensors 
according to claim 20 according to the configuration according to claim 24 — public funds 
since a group member is interposed, much more improvement in bonding strength can be aimed 
at. in addition, this second junction — public funds — as a group member — the above- 
mentioned junction by the side of a head — public funds — gold, aluminum, solder, etc. are 
employable as well as a group member. 

[0063] this second junction — public funds — although a group member can be created on an 
amorphous wire, and a plinth and another object and it can insert among both [ these ] ** — in 
addition, the second junction — public funds — a group member may be formed by the forming- 
membranes methods, such as plating, and CVD, PVD. on the front face of an amorphous wire or 
a plinth. 

[0064] especially — the second junction — public funds — the case where a group member is 
formed over that perimeter on an amorphous wire . — this second junction — public funds — a 
group member — the above-mentioned junction between a head and an amorphous wire 
public funds — it can serve both as a part or all of a group member. 

[0065] moreover, this second junction — public funds — a group member can constitute two or 
more film in piles, and, as for an outer layer, excelling in oxidation resistance and corrosion 
resistance is most desirable in this case, moreover, the second junction — public funds — when 
it constitutes two or more film in piles, the film by the side of an amorphous wire can use a 
group member as an amorphous wire and the film which is excellent injunction nature, and the 
film by the side of a plinth can use it as the film which is excellent in a plinth and junction nature. 

[0066] according to a configuration according to claim 25 — claim 18 thru/or either of 24 — the 
manufacture approach of the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors a publication — setting — further — junction — public funds 
the alloy which uses aluminum or aluminum as a principal component as a group member is 
adopted. 

[0067] this invention persons — an amorphous metal member, especially FeSiB and a FeCoSiB 
amorphous wire — receiving — the above-mentioned junction — public funds — if the alloy 
which uses aluminum or aluminum as a principal component as a group member is adopted 
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junction — public funds — as compared with the case where other metals are adopted as a 
- group member, it found out that the junction which was markedly alike and was excellent in 
bonding strength and conductivity was acquired, inhibiting degradation of the amorphous nature 
of an amorphous metal member. 
' [0068] Conventionally, there was no good approach of junction of this kind of amorphous metal 
member, since **** of soldering of solder was bad, junction nature was bad, the temperature 
rise of an amorphous metal member is large, that amorphous condition got worse, solder melted 
in the solder which is an ingredient with the melting point lower than the alloy which uses 
aluminum or aluminum as a principal component, and resistance welding was not easy ultrasonic 
jointing. Moreover, elasticity metals, such as gold and silver, had bonding strength lower than 
aluminum. By friction movement of contact according [ aluminum ] to ultrasonic vibrational 
energy in this invention persons, if a bush **** aluminum side is exposed, the scaling film 
Combine with the oxygen which contacts the front face of the amorphous metal member which 
surface non-****** was similarly torn by this friction, and was exposed, and remains among 
them, and reoxidation of the front face of an amorphous metal member is also prevented, the 
clean surface of an amorphous metal member, and the junction which is aluminum — public 
funds — it is presumed that it is because ultrasonic jointing of the clean surface of a group 
member can be carried out good. That is, although considered as the oxygen etc. and contact 
use to which the scaling film and non-**** are destroyed by friction, and the clarification side of 
an amorphous metal member and the metal member for junction remains on the outskirts, 
oxygen is not an amorphous metal, and in order to join together by the direction of the aluminum 
which is easier to oxidize, it can maintain the cleanliness of the front face of an amorphous metal 
member. And since aluminum is softer, a surface oxide is easily distributed inside etc. from a 
front face, and the junction nature of the contact surface of aluminum is kept good. 
[0069] In addition, although friction arises in the contact surface between this metal member for 
junction, and an amorphous metal member and aluminum is heated even when aluminum is used 
as a metal member for junction the elevated temperature near these contact surfaces in 
frictional heat even if since the melting point of aluminum is higher than solder — ****, even if 
the melting phenomenon arises slightly junction — public funds — the whole group member 
fuses — there is nothing — junction — public funds — although a group member is deformed 
plastically, it can maintain a solid-state configuration, and it can transmit the ultrasonic 
vibrational energy from an ultrasonic head to both the above-mentioned contact surfaces. 
Moreover, since it is rich in deformans, it can deform plastically, a plinth can be contacted and 
ultrasonic jointing can be carried out to a plinth. 

[0070] according to a configuration according to claim 26 — the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors of **** 1 publication — setting — 
junction — public funds — the alloy which uses aluminum or aluminum as a principal component 
as a group member — using — this junction — public funds — since a group member joins also 
to the plinth near the amorphous wire, the same effectiveness as claim 25 publication can be 
done so. 

[0071] Moreover, the shock resistance of junction between an amorphous wire and a plinth can 
be improved further. Moreover, since the metal member for junction serves as a new current 
path between an amorphous wire and a plinth, the electric resistance value between both 
[ these ] members can be reduced, and the noise of MI sensor which is a magnetometric sensor 
energized on an amorphous wire can be reduced. 

[0072] according to a configuration according to claim 27 — the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 26 — setting — 
further — junction — public funds — since it is joined to the plinth on both sides of an 
amorphous wire, respectively, a group member can improve further the shock resistance of 
junction to an amorphous metal member and a plinth. 

[0073] according to a configuration according to claim 27 — the magnetosensitive amorphous 
object supporting structure for magnetic impedance sensors according to claim 26 — setting — 
further — an amorphous wire — junction — public funds — about a joint with a group member 
and a plinth — an amorphous wire — junction — public funds — since it has the film with the 
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junction nature which was excellent to the group member and the plinth, bonding strength can be 
improved further. As this film, aluminum metallurgy, solder, etc. are suitable, for example. 
[0074] This film can be formed in an amorphous wire front face by plating, and CVD and PVD. 
According to these approaches, the metal which has good junction nature can be put on the 
front face of an amorphous wire, but it is difficult to earn thickness by these approaches, 
however, the junction which these film becomes from the alloy which uses aluminum or aluminum 
as a principal component — public funds — it can be joined to a group member by ultrasonic 
jointing still better than an amorphous wire. 
[0075] 

[Embodiment of the Invention] Various embodiments are explained. However, in this 
specification, also when it gives the same sign to drawing 1 - drawing 7 , and a different 
component from drawing 8 - drawing 27, it considers as a certain thing. 

(Formation of the amorphous metal zygote by ultrasonic jointing) the result variously examined in 
order that this invention persons might improve the junction approach of an amorphous metal 
a part for the joint of a magnetosensitive amorphous object (amorphous metal) and partner 
material (plinth) — junction — public funds — it used to check that the junction approach is 
improved by giving supersonic vibration, making a group intervene, and the junction approach of 
the amorphous metal of this invention used to be completed. 

[0076] namely, the junction approach of metals that at least one side of the junction approach of 
the amorphous alloy used for the magnetosensitive amorphous object supporting structure for 
magnetic impedance sensors of this invention is an amorphous metal — it is — a part for both 
joint — junction — public funds — it is characterized by joining by ultrasonic jointing which 
gives supersonic vibration in the condition of having made the group intervening. 
[0077] By this junction approach, an amorphous metal can be joined more certainly, the front 
face of an amorphous metal activates this by supersonic vibration — having — the front face of 
an amorphous metal — junction — public funds — it is thought that it is for a group to get wet. 
[0078] the junction approach of metals that at least one side of the junction approach of this 
amorphous metal is an amorphous metal — it is — a part for both joint — junction — public 
funds — it joins by ultrasonic jointing which gives supersonic vibration in the condition of having 
made the group intervening. 

[0079] An amorphous metal means the metal which the presentation element is distributing 
vitrified in the amorphous condition. The amorphous metal is equipped with magnetic properties, 
corrosion resistance, and the description that was excellent in respect of abrasion resistance. As 
an amorphous metal, FeSiB, FeCoSiB, etc. can be mentioned concretely. As an amorphous metal 
used here, although not restricted to configurations, such as tabular and a line, an amorphous 
thin line 100 micrometers or less has a desirable diameter like an amorphous wire. 
[0080] The metal for junction is a metal for connecting the amorphous metal and partner 
material which are a jointing material for corrugated fibreboard. A reducibility ingredient can be 
used preferably as this metal for junction. Aluminum, an aluminium alloy, zinc, etc. can be 
mentioned as this reducibility ingredient 

[0081] The metal of the class of others [ amorphous metal ] is sufficient as the partner material 
joined to this amorphous metal, this partner material — a front face — junction — public funds 
— it is desirable that the coat of the same reducibility ingredient as a group is carried out. As 
this coat approach, plating, vacuum evaporationo (CVD, PVD), thermal spraying, etc. are 
mentioned. 

[0082] this junction — public funds — the condition of having made the group intervening — 
junction — public funds — a group says the condition of being in contact with a part for a joint 
For example, the condition of having inserted between an amorphous metal and partner material, 
the condition of having piled up the amorphous metal and having covered from it oh partner 
material, etc. can be mentioned. 

[0083] the supersonic wave by which supersonic vibration is sent from an ultrasonic-jointing 
machine etc. — junction — public funds — a group, an amorphous metal, and junction — public 
funds — a group and a phase deposit group are slid relatively and a part for a joint is joined. 
Supersonic vibration can use the ultrasonic rocking equipment for junction currently used 
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conventionally. - 

[0084] as the junction approach desirable here — junction — public funds — although especially 
the configuration of a group is not scrupulous — a partner material top — an amorphous wire — 
arranging — an amorphous wire top — junction — public funds — a group — arranging — 
' junction — public funds — it is the approach of carrying out **** junction at ultrasonic jointing 
which gives supersonic vibration from on a group. 

[0085] By the junction approach of the amorphous metal of this invention, the ultrasonic-jointing 
machine shown in drawing 8 gives supersonic vibration to the part which an amorphous metal 
joins, for example. Frictional heat arises in a part for a joint by this supersonic vibration, and an 
amorphous metal and partner material join with this frictional heat Generating of this frictional 
heat is restricted to the part near the friction surface, in addition, although the mechanism of 
junction is unknown, destructive removal of the passive state coat which is relative friction by 
vibration and is on the surface of an amorphous metal is carried out, and a front face is 
activated — having — the front face of an amorphous metal — junction — public funds — it is 
thought that a group becomes easy to get wet. 

[0086] Moreover, if supersonic vibration is directly given to a very thin amorphous thin line like 
an amorphous wire, a thin line will break or it will bend, then, an amorphous thin line top — 
junction — public funds — a group — arranging — junction — public funds — giving supersonic 
vibration from on a group — junction — public funds — a group becomes the role of a buffer 
and being protected from a thin line breaking or bending is also considered. 
[0087] furthermore, an amorphous metal — partner material — joining — partner material — 
junction — public funds — a group — joining — junction — public funds — since the group is 
joined to the amorphous metal, the plane-of-composition product of an amorphous metal 
became large, and considers that an amorphous metal can join more certainly. 
[0088] moreover, an amorphous metal — partner material — joining — partner material — 
junction — public funds — a group — joining — junction — public funds — as for a group, when 
the amorphous metal is joined over the perimeter, the plane-of-composition product of an 
amorphous metal becomes still larger. And when the metal for junction is the same material as 
partner material, bonding strength improves. 

[0089] It is thought that the metal for junction used for this invention has a duty like the heat 
sink of absorbing surplus frictional heat [ which is generated by supersonic vibration ] heat. That 
is, by using a metal with high thermal conductivity like aluminum for the metal for junction, 
frictional heat is absorbed and heat is hardly given to an amorphous metal. 
[0090] Moreover, since aluminum is a metal with a very strong reduction operation, when 
supersonic vibration removes the passive state coat of the front face of an amorphous metal, it 
can also consider suddenly the work which prevents that this passive state coat is formed again. 

[0091] furthermore, the junction approach of this invention — wiring of an electronic-circuitry 
substrate — it is joinable also to the above fine parts. 

[0092] It is thought according to the above operations that an amorphous metal is joinable. 
[0093] (Formation of the amorphous-metal zygote using an amorphous-with plating wire) the 
junction mentioned above where the MI effectiveness is maintained by galvanizing slightly on an 
amorphous wire, as a result of examining many things, in order that this invention person may 
improve the wettability of an amorphous wire — public funds — the junction nature to a group 
member is improved, and wettability is improved, without sacrificing the MI effectiveness by 
galvanizing only the surface part joined especially. 

[0094] Although plating can adopt ************** and electrolysis plating, it is good also as a 
transition-metals element, ** aluminum, and aluminium alloys, such as Au, Ag, Cu, and nickel, as 
a covering metal which may be formed by chemical covering (CVD) and physical covering (PVD). 
[0095] The suitable mode of MI sensor which adopted the magnetosensitive amorphous object 
supporting structure of this invention is explained with reference to the following examples. 
[0096] 

[Example 1] MI sensor of an example 1 is explained with reference to the A-A line view sectional 
view shown in the verticial cross section shown in drawing 1 , and drawing 2 . In addition, solder 
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and the pick up coil shall not be fractured in drawing 2 . 
• [0097] 1 — a plinth and 2 — a lid (**** member) and 3 — an amorphous wire and 4 — the pick 
up coil and 5 — the lead terminal with an electric conduction plate for connection (plinth), and 6 
— junction — public funds — a group member and 7 are solder and a lead terminal for the picks 
up coil in 8. 

[0098] A plinth 1 consists of a resin plate with a rib, and lead terminals 5 and 8 are being fixed to 
the rib by insert molding. A plinth 1 has the pick-up-coil installation slot 1 1 with a partial cylinder 
side, and the pick up coil 4 is laid in the pick-up-coil installation slot 11. 

[0099] On the plinth 1, it is located in the longitudinal direction both ends of the pick-up-coil 
installation slot 11, and the lead terminal 5 with an electric conduction plate for connection is 
being fixed. The lead terminal 5 with an electric conduction plate for connection consists of a 
copper plate fixed to the plinth 1 by insert molding as well as the lead terminal 8. 
[0100] A lid 2 consists of a resin plate with a rib, the rib of a lid 2 is joined to the rib of a plinth 
1, and the building envelope is sealed. A lid 2 has the pick-up-coil installation slot 21 with a 
partial cylinder side, and the pick up coil 4 is inserted in the pick-up-coil installation slot 21. 
Thereby, the pick up coil 4 is fixable in these both only by joining a lid 2 to a plinth 1. 
[0101] The amorphous wire 3 has the diameter of 100 micrometers, and die length of 2mm, and 
the both ends are laid on the lead terminal 5 with an electric conduction plate for connection, 
the both ends of the amorphous wire 3 — junction — public funds — it is joined to the lead 
terminal 5 with an electric conduction plate for connection by covering the both ends of the 
amorphous wire 3 and carrying out ultrasonic jointing of the group member 6 on the lead terminal 
5 with an electric conduction plate for connection. Therefore, stringing only of the part of the 
height of the lead terminal 5 with an electric conduction plate for connection and the depth of 
the pick-up-coil installation slot 11 is carried out in midair, and the pars intermedia to say, the 
part, i.e., this invention, which is not laid in the lead terminal 5 with an electric conduction plate 
for connection among the amorphous wires 3, does not contact the pick up coil 4. The both ends 
of the pick up coil 4 are soldered to the lead terminal 8. 

[0102] If pulse current is energized on the amorphous wire 3 through the lead terminal 5 with an 
electric conduction plate for connection from an external RF current source, the current which 
flows the amorphous wire 3 with the magnetic-anisotropy property of the periphery section of 
the amorphous wire 3 which changes with detected fields will be modulated. This current 
modulation is detected by the pick up coil 4, and signal processing is carried out by the digital 
disposal circuit which contains external amplifier through a lead terminal 8. 

[0103] According to the MI sensor of this example, the already described various effectiveness is 

realizable. 

[0104] 

[Example 2] MI sensor of an example 2 is explained with reference to the horizontal sectional 
view shown in drawing 3 . However, the same sign is given to the component of an example 1, 
and the component in which main functions are common. 

[0105] MI sensor of this example fixes the IC chip 9 which constitutes the digital disposal circuit 
and current source containing an amplifier on a plinth 1 in MI sensor of the example 1 shown in 
drawing 1 and drawing 2 . 

[0106] For this reason, since it is not necessary to connect the lead terminal 5 with an electric 
conduction plate for connection and lead terminal 8 of an example 1 with the exterior, the 
internal wiring plate 51 was formed on the plinth 1 instead of the lead terminal 5 with an electric 
conduction plate for connection, and the internal wiring plate 81 has been formed on the plinth 1 
instead of the lead terminal 8. As for 91-94, the lead terminal for this IC chip 9, and 95-100 are 
bonding wires, and wirebonding of the internal wiring plates 51 and 81 and the lead terminals 91- 
94 is carried out according to the individual by bonding wires 95-100 to the contact field on the 
IC chip 9. 

[0107] In addition, although the IC chip 9 was mounted on the plinth 1, a plinth 1 may be used as 
a printed-circuit board, and discrete device mounting may constitute the digital disposal circuit 
and current source circuit containing an amplifier from the above-mentioned example. 
[0108] 
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[Example 3] MI sensor of an example 3 is explained with reference to the vertical cross section 
shown in drawing 4 . However, the same sign is given to the component of an example 1, and the 
component in which main functions are common. 

[0109] MI sensor of this example changes the supporting structure of the amorphous wire 3 in 
• MI sensor of the example 1 shown in drawing 1 and drawing 2 . 
[0110] As for a plinth and 2, 1 is [ a lid (**** member) and 3 ] a terminal for [ 4 / an amorphous 
wire and ] amorphous wires in the pick up coil and 50 (plinth), and a terminal for [ 7 ] the picks 
up coil in solder and 8. 

[0111] A plinth 1 consists of a resin plate with a rib, and the terminals 50 and 8 which are the 
pieces of copper are being fixed to the plinth 1 by insert molding. A plinth 1 has the pick-up~coil 
installation slot 11 with a partial cylinder side, and the pick up coil 4 is laid in the pick-up-coil 
installation slot 11. 

[0112] The terminal 50 for amorphous wires is being fixed to the rib 12 of a plinth 1 at the 
longitudinal direction both ends of the pick-up-coil installation slot 11. The terminal 50 was 
formed in the shape of a cross-section KO character, and the superior lamella section has 
projected it on the top face of the rib 12 of a plinth 1. The inferior lamella section of a terminal 
50 is exposed to the inferior surface of tongue of a plinth 1. 

[0113] The terminal 8 for the picks up coil is located in the longitudinal direction both ends of 
the pick-up-coil installation slot 11, and is being fixed to the bottom plate section of a plinth 1. 
The terminal 8 was formed in the shape of a crank character, that superior lamella section is 
projected on the base of a plinth 1 facing the pick-up-coil installation slot 11, and the edge of 
the pick up coil 4 is joined to this superior lamella section with solder 7. The inferior lamella 
section of a terminal 8 is exposed to the inferior surface of tongue of a plinth 1. 
[0114] A lid 2 consists of a resin plate with a rib, the rib 22 of a lid 2 is compared and joined to 
the rib 12 of a plinth 1, and the building envelope is sealed. A lid 2 has the pick-up-coil 
installation slot 21 with a partial cylinder side, and the pick up coil 4 is inserted in the pick-up- 
coil installation slot 21. Thereby, the pick up coil 4 is fixable in these both only by joining a lid 2 
to a plinth 1. 

[0115] The amorphous wire 3 has the diameter of 100 micrometers, and die length of 2mm, and 

the both ends are laid on the superior lamella section of a terminal 50. 

[0116] By forming the level difference slot 220 where the edge of the amorphous wire 3 is 

restored to the rib 22 of a lid 2, and joining the rib 22 of a lid 2 to the rib 1 1 of a plinth 1, this 

level difference slot 220 forces the edge of the amorphous wire 3 in the superior lamella section 

of a terminal 50 strongly, and the description of this example is in the point used as the 

structure which fixes it. As shown in drawing 5 , the level difference slot 220 serves as a 

configuration to which the direction center section of a path is dented to the up side, in order to 

regulate the variation rate of the amorphous wire 3. As for the direction inside front face of a 

path of a rib 22, and 100, 221 and 222 are [ a printed circuit board and 200 ] amplifier. 

[0117] According to the MI sensor of this example, the amorphous wire 3 and the pick up coil 4 

can be fixed only by fixing a lid 2 to a plinth 1, and it has the advantage that a production 

process becomes simple. 

[0118] 

[Example 4] MI sensor of an example 4 is explained with reference to the vertical cross section 
shown in drawing 6 . However, the same sign is given to the component of an example 3, and the 
component in which main functions are common. 

[01 19] 1 is a plinth and 2 is a lid (**** member) and a terminal for [ 3 ] the pick up coil, 51, and 
52 amorphous wires in an amorphous wire and 4 (plinth). 

[0120] The plinth 1 has the semicircle column configuration where the peripheral face is an 
abbreviation semicircle cylindrical surface, and the terminal 51 which is a piece of copper is 
being fixed to the longitudinal direction both ends of a plinth 1 by insert molding. A plinth 1 has 
the slot 1 10 for holding the amorphous wire 3. 

[0121] The lid 2 has the semicircle column configuration where the peripheral face is an 
abbreviation semicircle cylindrical surface, and the terminal 52 which is a piece of copper is 
being fixed to the longitudinal direction both ends of a plinth 1 by insert molding. A lid 2 has the 
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slot 210 for holding the amorphous wire 3. 
" [0122] If a plinth 1 and a lid 2 are piled up and the periphery section is pasted up, slots 110 and 
210 constitute a cylinder-like closed space, and from the upper and lower sides, terminals 51 
and 52 compress the both ends of the amorphous wire 3, and they fix them. 
[0123] As shown in drawing 7 , terminals 51 and 52 are formed in the shape of a KO character, 
and serve as a terminal area for both ends to fix to a printed circuit board etc. 
[0124] The periphery of a plinth 1 and a lid 2 is looped around the pick up coil 4. 
[0125] Also in this example, since stringing of the pars intermedia of the amorphous wire 3 is 
carried out to the shape of hollow in the closed space which consists of slots 110 and 210, it 
can do so the operation effectiveness as stated above. Moreover, since a plinth 1 and a lid 2 
serve as a bobbin, components mark can be omitted and structure can be simplified. 
[0126] 

[Example 5] Hereafter, the example of the junction approach of the amorphous metal of this 
invention is shown. 

[0127] In this example, as shown in drawing 9 using the ultrasonic-jointing machine 5 shown in 
drawing 8 . it joined. 

[0128] For a bonding tool and 20, as for a cone and 40, in drawing 8 , an oscillator and 30 are 
[ 6 / a test piece and 12 / an ultrasonic vibrator and 50 ] Annville. 

[0129] First, as an amorphous metal, it had the presentation of FeCoSiB and the amorphous wire 
60 whose diameter is 30 micrometers was used As partner material 70, copper foil 76 with a 
thickness of 0.03mm was stuck by 50mm on the epoxy group plate 78 of the square whose 
thickness is 0.5mm, non-electrolyzed nickel plating 74 with a thickness of 3 micrometers was 
performed on it, and one side used what vapor-deposited aluminum 72 with a thickness of 3 
micrometers on the front face of this non-electrolyzed nickel plating. In addition, non- 
electrolyzed nickel plating is performed on copper foil 76. and two or more phase hand part 
material 79 which vapor-deposited aluminum 72 on the front face is formed on the epoxy group 
plate 78. 

[0130] As shown in drawing 10 , cleaning washing of the wire 60 was carried out for the 
amorphous wire 60, and after that, the wire 60 was washed in cold water and it dried. 
[0131] next, this amorphous wire 60 — the partner material 70 top — arranging ~ the 
amorphous wire 60 top — junction ~ public funds — the aluminum wire 65 with a diameter of 
300 micrometers which is a group was piled up. 

[0132] The partner material 70 and the amorphous wire 65 were joined by furthermore giving the 
supersonic vibration sent from the bonding tool 12 on it. In addition, for the output of the 
bonding tool 1 2, 4W and vibration periods are [ 60kHz and the load of oscillation frequency ] 
200g for 0.7 seconds. 

[0133] Thus, after joining the aluminum wire 65 of a complement to the amorphous wire 65 and 
the partner material 70 joining, the excessive aluminum wire 65 was cut. 

[0134] In addition, for 0.1 to 1.5 seconds, oscillation frequency has been carried out by 60kHz 
and the conditions of supersonic vibration have carried [ the output ] out the load for 1-1 OW, 
and vibration periods in 0.1 -2.0kg. However, this invention is not bound by the above-mentioned 
conditions. 

[0135] (Evaluation) The test piece 6 shown in drawing 111 1 according to the above junction 
approaches was produced. 

[0136] In this case, a test piece 6 has the opening 71 with a diameter of 10mm at the core, and 
prepared the partner material 70 of the square whose one side is 30mm. And the amorphous wire 
60 with a die length of 20mm was installed on the partner material 70, and the both ends and the 
partner material 70 of this wire 60 were joined by the junction approach of the above-mentioned 
example so that this opening 71 might be crossed. This five test piece was produced. 
[0137] (Example of a comparison) The amorphous wire 65 and the partner material 70 were 
joined on the same conditions using the same bonding tool 12 as an example as it was without 
using the aluminum wire 65 which is a metal for junction. It is the same as that of an example 
except these. Five test pieces of this example of a comparison as well as an example were 
produced. 
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[0138] (Tension test) Junction extent was investigated using a total often test pieces of the 
example and the example of a comparison which were mentioned above. This approach measured 
the load until it hooks the core of the amorphous wire 60 joined to each test piece by the 
metallic ornaments of J mold configuration, it pulls perpendicularly and the amorphous wire 60 
goes out, or until the joint 80 of the amorphous wire 60 and the partner material 70 separates. 
The load at this time is shown in Table 1. 
[0139] 
[Table 1] 
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[0140] All the test pieces obtained in the example were fractured at the core of a wire, and the 
peak price of a load was [ 220g of an example 4 and the average of 242g of an example 2 and the 
minimum value ] 232.6g so that more clearly than Table 1. 

[0141] On the other hand, in the case of the test piece of the example of a comparison joined 
without using the aluminum wire 60, the amorphous wire 60 has broken with the examples 1, 3, 
and 4 of a comparison at the time of junction. Moreover, in the examples 2 and 5 of a 
comparison, even if the amorphous wire 60 and the partner material 70 are joinable, after 
performing a tension test, the amount of joint has separated. The tension load at this time was 
54g in 58g and the example 5 of a comparison in the example 2 of a comparison. The average of 
the load of an example is remarkably higher than the thing of the example of a comparison. 
Therefore, it turns out that an example is good junction. 

[0142] By reference, the cross-section photograph for a joint of the amorphous wire of an 
example is shown in drawing 12 . clearer than drawing 12 — as — the perimeter whole of an 
amorphous wire — junction — public funds — the aluminum wire which is a group is united, and 
exists, and it turns out that both got used well and it has got wet. 
[0143] 

[Example 6] Hereafter, other examples of the amorphous metal zygote of this invention are 
explained with reference to drawing 13 and drawing 14 . 

[0144] lb is the silicon 10 chip with which the circuit section of MI sensor was accumulated, and 
lib is the silicon substrate of the 1 conductivity, and the compound insulator layer for 
passivation by which 12b was formed in the front face of silicon substrate 1 lb, 
[0145] Land (contact field) 2b made from aluminum is formed in the predetermined field on 
compound insulator layer 12b at a phot known lithography processes, and through opening 
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formed in compound insulator layer 12b in the location which is not illustrated, land 2b is 
" contacted to the predetermined field of reverse conductivity on silicon substrate lib, and is 
connected with the circuit section which was accumulated on silicon substrate lib and which is 
not illustrated. 

[0146] 3b is an amorphous wire and the shaft-orientations both ends (refer to drawing 14 ) of 
this amorphous wire 3b are joined by land 2b by ball Gunction as used in the field of this 
invention public funds group member) 4b which consists of aluminum. Ball 4b may not be a 
globular form and configurations, such as the shape of tabular and a semi-sphere, are free. 
[0147] If a junction process is explained, the both ends of amorphous wire 3b will be arranged 
according to an individual on the land 2 of the pair formed on IC chip lb, ball 4b will be carried on 
it. ultrasonic head 5b will be forced from on the. and ultrasonic jointing of the three persons of 
land 2b. amorphous wire 3b, and ball 4b will be carried out strongly. 

[0148] While ball 4b deforms and being joined to amorphous wire 3b at this time, it is joined by 
land 2b on both sides of amorphous wire 3b. Thereby, good, it **** and joint 6b of amorphous 
wire 3b and land 2b is protected by ball 4b which deformed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical cross section of MI sensor of an example 1. 
[Drawing 2] It is the A-A line view sectional view of drawing 1 . 

[Drawing 3] It is the important section horizontal sectional view of MI sensor of an example 2. 
[Drawing 4] It is the vertical cross section of MI sensor of an example 3. 

[Drawing 5] It is the vertical cross section of the longitudinal direction of MI sensor of drawing 
4 , and the direction of a right angle. 

[Drawing 6] It is the vertical cross section of MI sensor of an example 4. 

[Drawing 7] It is the vertical cross section of the longitudinal direction of MI sensor of drawing 
6 , and the direction of a right angle. 

[Drawing 8] It is drawing showing the ultrasonic-jointing machine used in the example 1. 
[Drawing 9] It is drawing showing junction of the amorphous wire of an example 1. 
[Drawing 10] It is drawing of the equipment which carries out cleaning washing of the front face 
of an amorphous wire in the example 1. 

[Drawing 1 1] It is drawing of the tension test used in the example 1. 

[Drawing 12] It is the microphotography Fig. of the cross section for a joint of the amorphous 
wire of an example 1. 

[Drawing 13] It is the fragmentary sectional view of the amorphous metal zygote for MI sensors 
of an example 2. 

[Drawing 14] It is the partial side elevation of the amorphous metal zygote for MI sensors of an 
example 2. 

[Description of Notations] 
(Examples 1-4) 
1: Plinth 

2: Lid (**** member) 

3: Amorphous wire (magnetosensitive amorphous object) 
4: Pick up coil 

5: The lead terminal with an electric conduction plate for connection (plinth), 
6: The metal member for junction 
11: Pick-up-coil installation slot 
(Example 5) 

5: Ultrasonic-jointing machine 
6: Test piece 
12: Bonding tool 
20: Oscillator 
30: Cone 

40: Ultrasonic vibrator 

50: Annville 

60: Amorphous wire 

65: Aluminum wire 

70: Partner material 71: Opening 
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72: Aluminum plating 
. 74: Non-electrolyzed nickel plating 
76: Copper foil 
78: Epoxy group plate 
79: Phase hand part material 
80: Joint 
(Example 6) 
lb: Silicon IC chip 
2b: Land (metal partner material) 
3b: Amorphous wire (amorphous metal member) 
4b: Ball (junction public funds group member) 
5b: Ultrasonic head 
11b: Silicon substrate 
12b: Compound insulator layer 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 12] 
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rPrawing 5] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawing 11] 




[Drawing 131 
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[Drawing 14] 
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[00 4 3] t»*^ 1 5 tdMk(r>mm^ i:ix(ilt*« 1 4 

[004 4] f»*^ 1 6 ffiStc^^^lw 1 3 

[0 0 4 5] z.<r>xb\zrrf\.\^. 
/K^/h^iMt-^mjE (f^>f^ism/E) /i>5r^7:)gsj^-r >^e~ 
[0 0 4 6] 11^311 7fE«c7:>«^{;iJ:tif^lf:5t^^lf5 

40 [0 0 4 7] C(^J: 5 l-'Ttttf. 7i^t'>^(7)^2t. IRIPft 
[0 0 4 8] t»*^l SfS^cCO^^-YVf-yvJJ^ir^^ 

mtxT ^ji^y r :^^m^u^i^A.rmmx\ m^m^ 
muumf>^^m^m^is^m(D:^:¥^/u^-^^:tx zti 

[004 9] i^n(Dm^m^mmtti.xn. tzt^i-t 

50 r/U^=^i7M.. flA/ff?i^*Sr^ffl-r5C^/&5X*# 
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[0 0 5 0] :L(DXvi^irnif£. Z(Dm'^m(D=i^^/i^^ 

10 0 5 1] T^j:t>'h. :^mmi'X. m<i>^^^r^/i^y 

[0 0 5 2] ^fc. :i(DXof^^n(om^m^m^^^ 
^/u:7 r :^^mmf^(omm^ X V &mtx^ ^^^^h 

[0 0 5 3] 'i£^<DXvl^i^Mi'XAyfd\:iX^m'B' 
r ^/u:7 r :^^m^W'X^^Jt:^t}\zmibXWi^x^ «9 . 

[0 0 5 4] tS^j^^li 9lE«t0^t^(Cj:;h.f^l»*3l 1 8 

%f^m^(Dmm:^mz::^\^^x'^{z. m^^^i^^m^m^ 

[0 0 5 5] :i<DXt>{z^tii^. T^/^:7r^^M^^ 

[0 0 5 6] * Ac. ^^mzwsmz X ^ ta«±# ufc 
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n\zj^\\:.'n(r>x^%\^<fi\^\ 
[0 0 5 7] mWi^if^^^^f^}^o:>^'^^i^^'^^^'^ 

jvi^~'\'XX^wm,(o^'^v^^mm^^^M^xr^ivyT 

[0 0 5 8] lt*:^2 0f5&(O«^t-J:ixl^»*3ll 9 

%^m^<om:m-^mziiis\^^x. r^/uyry^^muw-^ 
T=^j\-yry-v^^t^hfSiho T^e/uyry^'^^^i'i-^ 

/uy ry^y^^t o/J^ $ f^mMm^\zm=^^&MW}=^^/^ 
m^^Mi.'^^^^^^m^m^u^mcxr 

BM^^(^X\ T'e/uyryy-^^lzm^f&tiM'Pi)^^ 

c{;i<<. zthh<Dmm^^mx^ 
30 [00 5 9] m^T^ 2 1 ^iSKommz xth^m^m 2 0 

:7 r ;^ r7 ^ ^ -^m t (Dm<Dm^(ommv^^^\^±'t^ 
z.tr-x^^o ^tz. m^m^mum-T^/i^yry^y 
^^t-^mt(Dm<Dmfzfj:mm^^tf£^(Dx\ zthh 
mnum<Dm^^i7im^i&n'r^:it7b^^x-^. T=^fvy 

40 [00 6 0] si*^ 2 2 J;nf:fK3f^« 2 0 

(DmmzMW \^tz^'^Wi^mWi^<o'^^'^^-^^\'^^^ 

[0 0 6 1] lf*52 3lE«<o«^(;iJ:tt*^ll*:«2 2 

^/i- r ^ !7 ^ ,Jr ^ (n^^^<r)mnm.^'^Wt^ 
50 (DT% r(7)ig'a^SPcDl*^'fhi4;:^-Jft75l^^ittt^fS]±i"5 
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[0 0 6 2] a*3S2 4B^commzxtii^m^m2 0 
[0 0 6 3] zcomz.iDm'^m^m^un. r=^j\^yT 

^/i^^ry^'7-(^Xi'X'^m<Dmm^;^ry^. CVD. P 

1 0 0 6 4] m^. mr.<Dm^m^mmi^T^/i^^T 
:^v7^^\z^(D^m\^^tioxj$,mT^m^\^i^. c<d 

i!)^X^^o 20 

[0 0 6 5] ^fd. ^(D^z.<Dm^m^m^m^mm(D 
m%:mt^xmj^'r^ztf)*-x^^ ^(D^izi-xmh^m 

-(Dm^m^mup^^w^<r)m^mf^xmj&'r^^^. 
[0 0 6 6] m^m 2 5 fe«ct7p«^(w ^ ttf^fffjt^^ i s 

[0 0 6 7] ^w^mh\^. r^/i-yr^^m^U. # 

(CF e S i B-^F e C o S i B T ^/U:7 r ^ ^^-f "^(-^ 

\.x±um^m^m^ut i.xT/i^^=-i7M.xi'±T7i^^ 
uti.xm(D^mi:mm'r^m^\^^^\^x. r^/i^y^ 

V>3t'LyClo 40 

(0 0 6 8] r(7)m(7)T^/l-:7T;^^JlgI5W<^K 
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thxmm i.tiT'e/uy r :^^m^U(Dmm tm&i^x^ 

tmmt.r;i^%=^^j^x*^h ^-^m ^m^ti(omm^ 
mmtr-^mm^^^i&m^x-^^tiibx-^^t. 

[0 0 6 9] m^m^mmtt\^xr/i-^=-c^M. 

^muu t(Drn^<Dmmmxmm:^*^^c^ TjvK=z,f;Mi 

x% tLt^mm^'(^:itihmimi&mmmj:-=^xm^ 

\z^(D^m^m-^\:^f:,ti.xi^. m-^m^m^u^v^ 

mm^^-/i--^-^±t^m&mm\zmm'r^:it:^*^x*^ 

[00 7 0] H:^^ 2 6 Jztbff if 3® 1 iS«c 

1#5t^c:fc^/^x. m^m^mu^t\^xTJvx=~^M.x{t. 
x\ m:^^2 5mmtmc^^^m'r^zt/)'-x-^^o 

[0 0 7 1] ^tz^ r'e/u'7r:^rp^'^t'^mt(Dm(0 

i^^<Dwmmi^^-m{^±'r^:it^-x^h^ ^tz. m 
ti:mMm^tfi:^(Dx\ :ztihm^um(om^m,iKm^ 

^^:x1^x^fo6M I 'fe:^i^cD$S«^«S^rr tt)^x^ 
[0 0 7 2] »*:)S2 7fE«c(7)1t^{Cj:;h.f^§»:*::« 2 6 

:^V^^(Dmm\zX -^mxz^fx.^ti^^ $ tux I > -5 

[0 0 7 3] 1**^2 7|5ScC0«^iCj:iXf^t»5it:5 2 6 

X^^Pit(^:fcn^xM(c. T^/i-:7r^r7><-^fi. ^-^ffl 
19 t^'&^^JRa*rS:t^'&J^t;i?*UX«ttfcg^^i4^t> 
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[0 0 7 4] wC)Hl*l. hbo^s CVD. PVDizX^ 
[0 0 7 5] 

[0 0 7 7] :l<o^^:^^&x\'^. r^e/u^r y^^m^X 
[0 0 7 8] z<DT^/i-yr:^±M<Dl[&^yjm'i. 'pf^ 

rz^mxm^^m}^H^'r^>m^mm^\zxoxm^ 

[0 0 7 9] T^/l-yr^^Mti^. ^(omii^T^m^^^^ 
1^^B(D:^mx^y:^mz^mi^X\^^^^m^^^0o 

nr^w»i:m^x\^^^. r^e/uyyy^^mti.x. 

m^F e S i B^F e Co S i B^^W^w^/^^Xt 

[0 0 8 0] m-g^ffl^Mfi. m^Uxh^r^/i^yy:^ 
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[0 0 8 1] :i<DT^/^yr :^^mt^^'t^^^^ 
r^/i-yr ^^Mxi:>{^(^Mmco^Mxi^X\^\ r. 

;^ .y^^^5^* (CVD. PVD) . Stt^;&5^tf e>tt 
10 [00 8 2] r(;5S'g^ffi^JR^^hffi$^;^cH^ffii:fi. 1* 

[0 0 8 3] ^IPKMibf^s ^^fei$^«^??J-e>il^tT. 

^^^it^o m^^mmi-t'^^x^mm^tix\r^^ig^^ 
20 [0 0 8 4] rrx*»*ui^S^:^fe^u-c*i. m^m 

[00 8 5] ;$:^0^cor r >^t^Mt^1^'g':^&X 

f^. m^i-i. ms\z7fk\^r;im^&m^m\zx^x. 
z(Dm^^Mm\zx<^xm'^^^^zmwM^*>±c. z(d 

mf)mmm^^tixmimr^^mt^nr'^/i^yT^^m 

[0 0 8 6] ^Ac. r^/i-'7r:^y4^(DXo^J:^'^\z 

t. mmif)*-i^thti^ m-oti^^^. ^zixr^/vyy 

m'^^m.^^i-^^-r^:it\zx^x. m^m^mtmrn 

[0 0 8 7] T'^^vyr^^^m^^^^tm^ 

^'thZ.tt^X^^h(Dt^:^X\^^^o 
[0 0 8 8] ^fc. r^/uy'r^&JRfiffi^*t^^'& 

50 ;vyry^^m<r>m^mm-^h\zi^^<^^^. ^bXti 
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[0 0 8 9] *«|9J^;l^^^fcg^-&ffl^JR^i. SWJfiSSb 

:7 r ^ Ay ^^^^ ^ ;t V \ 

[0 0 9 0] ^fc. r/i-^^l>Afl^^lCil7t;ftffi<?:»3^ 
i^:&JSi-Cfc^^c:i?). m'^^Mm^iXoXT'e/i^y r 10 

[0 0 9 2] ^±a)^^fj:i^m\^XoX. r^/uyr:^ 

-^X* # ^ # ;t ^ 6 o 
[0 0 9 3] (;^ y:^ftt r^/^:7r ^17 -r-r^ffiVNiTc 
r^^i->^r^^JRg&-g'f*:o?i^^) ^^mm^i^r^/u-t^r 20 

#-r6 c ^ J; !9 M I ^:^^«ttl::-r5 r ^«£< mtii^ 
[0 0 9 4] i6o#Jl{:i^a^i2i)o^. m^^o^^^ 

mx^^^K ^(Dm\c^ itm^^m (cvd) . 

(PVD) T'?f^^LXt^ ^*^M^UTf±A 
Us Ag. Cu. N i ^(DM^^My^M> ^Tju^^^ 30 

[0 0 9 5] *^0>^(7)^<^r^/^:7r;^f*:3^4^«3t^fi^ 

[0 0 9 6] 

siajit/iii 2 {cro^-r A- Ajs^^msfr®is^#^.uTu^0j 
[0 0 9 7] m-^m. 2fis mnm^) . 3<ir^ 4o 

[00 9 8] -^i^ifi. y l/Wt^Bi^S^^^^i'P. -^co 
y >^lCfiy- K«^5. 8;6S.f h^?f^|-j:i9@;£ 

^r^/r/^-Y/^ffig^fti iic«te$;txTi>6o 

[0 0 9 9] ■&Mi±(c:(i, t''y^T5/:/=i^/u«tBai so 
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#y-Kigi^5ji. y-K«^8^rac<-&ffiiic-r>' 

[0 10 0] ^2{i. y:/f+#«fffiS^-?5^ct'9. ^2(7) 

1 \z.m. 2 ^^'g'-r 5 tt-c y r 5/ :/= ^ 4 c tt 

[0 1 0 1] r^/'W^'r :^I>'-<^3i:is 100;iin(7)a: 
@S.r^2mnn7>:^$^^UT:}3!9. ^eoWSSgR^^g^i^^ 

^m:7^L^-hft^y--K^^^5±{:igtB^:n.rv>5o r 
^/^:7r;=^i7>rir3(7)i^«gi5ii. g^-g^ffi^J^as^-e >SrT 
^/p>^ r r7 ^ 3 coiW«ffl*So r i-— 

ffi^m^^i— hf+#y~K«^5t;ig^'g^$ttxi/>6o u 

^cd^oT. T^/^>^r;^i7>rir3<o5*>. g^j^ffi2$^>^ 

^^5cOii5$^tJ^t:'-/^T:y:7'=i>r/U*c@?t 1 K^tSI^O 
tt ^ tt. f 5/ T 5/ 4 Jr^^i- 

5::<^*l^.f^\ h:V^T^/:7^=i^/U4<O^C*ix y — K 
«^ 8 fl/ufcf+tt $ tux V > -5o 

[0 10 2] ^^^(DmmmmmmA^hmfi^mmmy'i^- 

/u:7 T ^ y -< 3 (D^mU(Dm^M:^i^^m^x r> 
^^(ifc'y^r ix:7^=i-r/u4x^ai$tt. y-Ki^T-s 

[0 10 3] ;2|s:||JS«or)M I^r^^i^{cJ:^^^;f. gEJ-j2&'< 
^ca>!r (7P^;^^^^-r 6 C ^ ;65X% 
[0104] 

immm 2 ] nis^ri 2 (dm i -fe:>-i^^igi 3 ic^-r7K¥^ 
©ja^^fisuxu^p^-r^o fcfcL. mmmi(Dmj^mm 

[0 10 5] r(7)iiJSM<^M i.-t^^f-ii. mi. m2\z. 

T^-tn-mm kom i ir >ih(r:fc^i^x. m^m^^t^m^ 

^ms\^RXJmMU^mj&'th I C^:y7^9^^MlJb 

[0.10 6] :L(Dti^. nmmKo^mmm'm':^^-^ 
f+# y - 5 y - 8 (i^gp ^ g^^^-r 

^ttXl/^6c 9 1 — 9 4fiC(^ I C^5/:7'9(Dfc6^)CDy 
-KiS^. 9 5-1 0 0(:i^^^x>f >^iJ^!7-<-¥X*>t)> 
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rtgpgai^:/U— h 5 1 . 8 1 ISlW) - 9 1-94 

Ji. 3j^Vx^:/^!7-r-^9 5-1 0 0lcJ:«9. ic^y 

[01071 ±fS|liS«?iJ-Cli. 1 I 

:y:7'9^magLfc^K •S'i^ 1 ^T^i; hBBi^StS^ bs 

[0 10 8] 

[^JSM 3 ] 3 (DM I ir v-i^-^EI 4 d^-TSttlPf 

[0 10 9] Cco^JS^iI^OM Hrvi?-(i. mi. [i!2lw 

[0 110] ij^i-^i^. 2fi^ m^mH) . 3fir^ 
[0 111] '^mi\'X'j:fHtmmwL-h-ht^^. -^i^i 

IT'rr-f /uStg?Sl 1 ^t-b. t''>>^T5/:7^='-r/^4;65f 

y :/i 2i;iii^$;h.xv^5o f^^5on. mm=^^v^\^ 

J^m^iv. '^(7)±1SgP(i-&g&l(oy :/l 2(D-h®l3i^ttl 

[0 113] t'-/>5^r5/>^=i-</i-ffl<D«-7-8(i. e^/iJ^ 
T:y:7^=n^/l.^gffil 1 OS^;^f^l^«§ISI-^ifcB l^^-^ 
j^lOJlEtS^Fl5l-@^^ixTV^-5o «-7-8(l^ ^^^^^^ 

1 1 {ilS-re-^Ml (DJ[£®J^5^ffibT*5D. r(7)±tS^fP 
{;i e ^ r :y -Y 4 coii^aS75>fi A/^c 7 X'g^-g^ ^ tiX 
l^-So ii^^8(7)Tffia5fi-&Ml <DT®{-^aiU-Ci/^6o 
[0ll4]^2fi. y:/##M^itg/5^ib^«t»9> S2a:) 
y 7^2 2^^isi(7:)y >^i 2(:i^#'g'^^-d:g^^uxi^^ 

>J^r?/:?^=i'Y/i-«B«2 i^tt>. fc'^/^T5/:/=i^/i- 

4^se';/>:7r :yy=i-r/^«ce?t2 1 {C(ii6iZ^^nT V > 
[0.1 1 5] T^/^:7r^!^-<'^3^1^ l O O MnKZ^jg: 

0 (D ±mn± l^MiM ^nxi^^^o 

[0 116] :i(Dmmm<owm'±. m2(Dv^2 2\zr 
it. ^ 2 (?:) y y 2 2 ^-^m 1 o y 7' 1 i i-^-^-r ^ r t 
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icj;^. C(D^Mt2 2 0;5^r^/u:7r^^^-^3(DiiS 

r:^!?^-^3(75^>(i^my-r'5fcj!!). Ei5i:i:^i-J: 5^- 
1S;^^^4'*§lSJ^5-t^'J^-ll^]^^^«^«^^^'^xv^^o 2 2 1. 
2 2 2fiy :/2 20^;^r&)i^fiiJSffi. lOOfi^y^-h 

S«x 2 OOf:3:tiffigX*>6o 
[0 117] ^(D^ifeMOM I ir:/iMcJ:tb(^. ^2<l' 

10 t/if5/^r:y>^=>r/^4<^@^-r^ci t;&5-e#. ssatx 

[0 118] 

mm^^mi^xmrn-r^o /^fcu 3 <7)#i^sig 

[0119] 1 i^-^m. 2 . 3 i^r^ 

/uz^T^^r?^'^. 4n}^^y^ryzf=^^/^. 51. 52 
r^/i-yr^'y^^F^<^i^^ (ai^) x$>5o 

[0120] •&MiJi^Jilffi^siiiSi)£:p3fgi®^/^oXv>6 
20 ^RS?p^<^^^UXib^t). 1 C0«^:^fS]M«a5(:ifi 
ffl>H'XS> -Sisals 1;&W>'1^- h*Jg(-J: 'PS^^ih.X 
^.^5. -^1^1 r^/^:7r:^^7-r'^3^iR^-rS7ta?) 

(D?ISi 1 O^t^Oo 

[0121] M2(i. ^jgSd5jBSi|5^Rfg5Mt/jroXi^'5 

^Rt^jf^iK^WbXi^t). -^1^1 t?:>S^;^r^M«a5{cfi 
m}iXh^m^5 2t^^iy^- h^?i^{cj;!9l§:^$ttx 

m2i o^to, 

[0122] 1 ^ ^ 2 <J: ^n^^ir>^xmm^^^ 
30 *'r'5<^. ini 1 0. 21 ofiRat^to«g3SPB^^«^ 

L> ffi^si. 5 2fi±T;*^e)T^/^:7r;^!7-f ir3(D 

[0123] iiSsT- 51. 5 2 (i. m 7 (c^i-ct 5 

^-rs J^)(DiiS^gIS ^ o X I ^ 5o 
[0 12 4] fc'i/^r :y>^3-r/W'4Jl. '&MlS.t;^M2 

<D^^{c*3S$tbXi^6o 

[0 12 5] CO^iSMXt^. T^/^:7T;^!7-r^3(D 

^^reigf^fi. fsi 1 0. 2 1 oi)^h^j:^mm'^m\'^^'^^ 

So ^^c. •&Ml2§lt>*S2;d5^'t:':/^^:JaS<7)X% Sisa 
[0 12 6] 

[^tfe«?ll5] JWT. *5§P>^<Dr^/i->'r^^JS<Dl*^:fr 

[0 12 7] ;$:^jg^jxfi. m^k^yr^-rm^mm^ms 

^ffli ^xm 9 Ci^-r J: ^ fc:^^ L^Co 
[0 1 2 8] l^8(r46V>X. 6(iSi^>ft. 12fi/nVv^ 
^>^^y-/V^ 2 0\%%^m. 3 0(l=3->'. 4 0Ji@ 

50 ^&Stb^. 5 ofir:/t:V^x^Sc 
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[0129] T^/\^y T ^ LT. F e C o 

5 i B(7)M^^t>^>s iS@^^3 0;zm(7:>T^/^7r^r7 
>r 6 0 i:^m UfCo ti^W 7 0 ^ LTfis -i23;&5 5 o 

mi^tih(D^m\^^fc. ^j:^. mm7 e(D±{zmmM^ i 

[0 13 0] T'e/u'7r:^'P^'Ye 0^. mi 0{;i:^u 

[0131] Kk\c. ::(7:)T^/^:7T^r7^-V6 o^^i^ 
W7 0(o±icgasUx r^/^7T^r7-f ire ot^)±---. 

[0 13 2] ifsl^-f >^:y^V—jV\2 

:/^:y-/n 2(Ddbi;^{i. 4w. Mtbsfr^^fi. o. 7 

6 0 KH z . #fifi2 0 OgT-$> 
[0 13 3] COJ:^{CbT. T^/W^'r ^l7-r^6 5 

6 S^^I^LfCo 

[0 13 4] /^:fb\ m^Wm\(Om^Vt^ ffi:^fil-l 
OW. ^ftBfPsl^^iO. 
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OKHz. ]^afiO, 1-^2. 0 kgtTDlSHT-^iST't 

v\ 

[0135] mm) J: 5 ?fc»-&:*i*J-fi^o Tia 

1 1 6 U/to 

[0 13 6] r<7)#^. «S^;r6(i. ^^'L^lwiim Omm 

(OWiU'^7 \^^\.. — iZ2;6> 3 0mn]C^)jE:^JigcDffi^;H-7 

o^^^Ufco ^ur. ^<7:)MPglS7 i^«l»T-r^J:7 
^e^W7 0<O±(C2 0nnn(?5S$OT^/u:7r:xr7^ 

ir6 0^B9:SU"C. ::<oi7>f ire 0<oM«^+i^*t7 0 

[0 13 7] (tb^W) ^^-^ffi^JST^ST/U^ 

y-f ir 6 5^ffli/^/^v^T% -^co^^T^/u^^r^y-fir 
6 5^ffi^«-7 Qh^%W§^hWiMi^-^^y'^^^^y-^\- 

[0 13 8] (51^^^) JbiliU;fc^iSM^M:ge^y<Jr(75 
-g-fH OfliO^S^>^-S^ffil^Tg&-&mS*P'<3tp 
fcfefl. €-^^>H-{:i«^^nfcr^/i-yT^y-fir6 0<D 

19. T^/W>^r^!7-f ire 0 3&5^;ft^^X% ^fcji. r 

^/u:7r :^y-f ire o <ht@^tt 7 o h(0^^^^ oti^m 

[0 13 91 
[*ll 
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10 14 0] mix^mhi)^^^x^K. mmmx-mhti 

im-i^M^M 2 ^0 2 4 2 g . mvs^mnMi^M 40220 
g. ¥*&fli:{i2 3 2. egr-fco/sio 
10 14 1] ::;ft(c^L. r/i-^:=^^^r7^i-6 o^ffi 

3. 4-Cfl. r^/u:7r:^!7-f -^6 0 7&5g^-g'^{-^f^^T 

L^o^co ^fctt:lfeM2 <^ 5 <i:-e(i. T^/v:7r;^^^ 
^6 0<l:ffi^W7 0^^g&^'e#Tt>. ^l3S^a«rfTo 

fifi. 2 T'fi 5 8 g . ittSi^J 5 T'Ji 5 4 g T$>o 

[0 14 2] ##^T*ic:. mmm^r^/i^yr^'p^^ 

<Dl^^^<DWrm^M^m 1 2 l 2 J: d ^ 

J: < A/TiSixT V > -5 :i ^ 

[0 14 3] 

[|IJS«^il6] J^T. ^mm(DT^/i^'7 T 20 
flktOllJStRI^ISl 3. ^1 4^#RBUXtfe5^-r5o 
[0 14 4] 1 bf^M I ir^-i^comSSaSji^^ll^ix/ciX 

3 :/Stg. 12b fii^ V 3 >'Sffi lib C0^®JCJl^J5)c$ 

[0 14 5] m^mmmi 2 bii<^@fsis«cicji. r/i- 

m7jki.fj:\^^itLm\^xm^^mmi 2 b{;iffM^:^xfc^p 
^iicT. i^])^>m^i 1 h ±o:)m^(o^Mm^com 30 

«cfC=i^^<?>^ h$tt. v^y =i>'SSl 1 btC^S^ttfc 
[0 14 6] 3 bfiT^/U:7r^!7-r^T'*>l9^ ^<^T 

=e/uz7r:^v7-(^sh(Dm:^\^mmm mi 40m) 

m 4hX'y>h^2h\Z,t^^^tlX\^^^o >-K-/^4b^l 
[0 1 4 7] g^X^^|J&0^-r5i:. IC^:y:/lb± 

(cjfM ^ tv/c— ^(t:) ^ V- K 2 ±{cr ^/^:7 r ^ ^7 >r ir 3 4o 

b (omf^u^mw^^mmi^. ^(D±{zy^-/i^4 b ^mm. 

2 b. T^/W:7r^I7-<ir 3 b:5.t>'jJ^'— /^4 b(7)H#^ 

[0 14 8] ^(^Nf. 5t^'-/>4 bfi^Jf^L-C. r^e/uy^ 

^^^3 bcDr^ftijT*^^^ K2 b (^ilg-a^^ti.^o :::n.t-J: 
t). r^/^-7r;^r7>rir3 b i:^>'K2 b <h<Dg&'g^SR6 

50 



[la 1 ] 1 I -fe>'i?-(^:)Sii:»TMEiT-s>'5o 

[0 2] HI 1 <7?A-Ai&^«»r®0"C-*>6o 

[13 3 ] 2 (DM I ir ^-f-coSSPTk^^rMig-efc 

[IU4] ^^fe^!|3(^)M I^r:xi^cDM^l:»rffila-Cfc'5c 
[0 5] |gi4 0M I^r>^^(DS^:^r6]^^a^:fr[^]^7)S 

[la 6 ] %iim 4 (ou. I ^r:/1^^D^^i:l^s[l!T•fe6o 
[0 7] 0 6(DM nri^i^<DS^::^r&]^il^:*rp)<^S 

[0 8 1 WMm 1 TiSffl Ufcj@^»S-a^«<£::^-r0T' 

[0 9] ^jfii^ij if^r^/i'v'r^y^f ^cos^'&^^-r 

0tr*>6o 

[010] -mm 1 XT =^jvyr:^v>i^ common. 

[011] ^:teF[IlX*ffiffiLfc5l5S^g^t7)0T*fe5o 

[012] mmmi(DT^/^yr^^-(^<7:>^^^^ 
[013] mMm2(DMi^i^^mT^/^y7^^m 

[014] mMM 2 (OM I ^^•^mr'^/uy r :^^m 

{mmmi--4) 
1 : -^m 

2 : m m^^m 

3 : T.^/i-:7r;^i7>r-Y imMr^/uyr 

4 : e?/i5^r 5/>^='-r/l- 
5 : mmmmmy'i^- sf+t - h*m^ (-^m) . 
6 : ^^m^m^u 

1 1 : \::' ^ r >yy^4 /\^mmm 

5 : m=^&m^m 
6 : 

1 2 : aKvt^.t v^:y— /u 

2 0 : 

3 0 : =1 — 

4 0 : ®#&tiib^ 

5 0 : T t'/U 

6 0 : T^/^:7r ^r7-r-^ 

6 5 : T/l^^ ^e^i^r^^^ 

7 0 : 7 1 : ^PSP 
7 2 : T/i^^^^J^?^ y^ 

7 4 : mmMr^ i y 2/^ 

7 6 : mm 

7 8 : 

7 9 : tg^a^^t 

8 0 : g^-B-SP 



25 



2001-133529 

26 



lb : i^])=^>l C^y-f 

2 b : 7 ^ K (^JSffi^«-) 

3 b \r=^)\^'7T:^V4'^ {T=^f^yr7.^WM^) 



4 b : ^'-/u {^rn^mm^) 

5 b : m^'iSL^y K ■ 
lib: '>y =ii^SS 
12b: ffi^iteS^ 




[@2] 




[His] 





91 92 



II 01 



Iiai 2 ] 




-90 




X400 




XIOOO 




ime] 



ma] 



(16) 



2001-133 5 29 



[12191 (01 1] 




F^-A(#%) 2G017 AC04 AC05 AC06 AD51 AD62 
AD65 



